In the course of a study aimed at isolating bacteria from Arctic soils by a method that selectively enriches for rare bioactive actinomycetes, a Gram-stain-negative, pigmented, non-motile rod, designated MN12-7 T , was isolated. The salmon-pink strain was, based on 16S rRNA gene sequence similarity, found to be affiliated with the family Sphingobacteriaceae. Strain MN12-7 T was catalase-, oxidase-and cellulase-positive and lacked gelatinase, urease, lipase and pectinase. The predominant cellular fatty acids were summed feature 3 (comprising C 16 : 1 v7c and/or C 16 : 1 v6c), iso-C 15 : 0 and C 15 : 1 v6c. The major respiratory quinone of strain MN12-7 T was MK-7, and the major polar lipid was phosphatidylethanolamine in addition to phosphatidylserine, seven unidentified lipids and six unidentified aminolipids. The DNA G+C content of strain T was 38 mol%. Strain MN12-7 T formed a separate lineage in a cluster containing 'Candidatus comitans', with which it shared 92.3 % 16S rRNA gene sequence similarity. Based on the phenotypic characteristics and phylogenetic inference, strain MN12-7 T is proposed as a representative of a novel species in a new genus, Arcticibacter svalbardensis gen. nov., sp. nov. The type strain of the type species is MN12-7 T (5KCTC 32015
The family Sphingobacteriaceae (phylum Bacteroidetes, class Sphingobacteriia, order Sphingobacteriales; Steyn et al., 1998) currently contains eight genera, namely Mucilaginibacter (Pankratov et al., 2007) , Nubsella (Asker et al., 2007) Olivibacter (Ntougias et al., 2007) , Parapedobacter , Pedobacter (Steyn et al., 1998 ), Pseudosphingobacterium (Vaz-Moreira et al., 2007 , Solitalea (Weon et al., 2009) and Sphingobacterium (Yabuuchi et al., 1983) . The family Sphingobacteriaceae differs from the family Flavobacteriaceae by the presence of sphingolipids, MK-7 as the major quinone, a higher mean G+C content and a different fatty acid content.
Strain MN12-7 T was isolated from a surface soil sample associated with dried vegetation, which was collected from Ny-Å lesund, Svalbard, the Arctic on 20 June 2010. The soil characteristics were noted as dry and coarse with finely grained stones. The isolation procedure consisted of heating the soil at 65 u C for 75 min and plating a suspension of the soil (100 mg in 900 ml of sterile ice-cold 0.9 %, w/v, NaCl) on starch caseinate agar (Zhao et al., 2004) . The medium was incubated at 18 u C for 4 weeks. The isolate, designated MN12-7 T was isolated owing to its unique morphology, which was characterized by a salmon pink colour.
Cell morphology and motility were observed by light microscopy and motility was further assessed on motility test medium (per litre; 10 g tryptose, 5 g NaCl and 5 g agar). Growth at 4, 10, 18, 30 and 37 u C and with 0-2.0 M NaCl (at intervals of 0.5 M), biochemical characteristics, carbon source assimilation, H 2 S production and sensitivity to 21 different antibiotics (HiMedia, Mumbai, India) were determined as described elsewhere (Lányí, 1987; Smibert & Krieg, 1994) . Ability to hydrolyse specific substrates such as chitin, pectin, cellulose and heparin were according to described methods (Hsu & Lockwood, 1975; Kasana et al., 2008; Kobayashi et al., 1999; Zimmermann et al., 1990) . Biochemical characteristics were assessed using the Hi25 Enterobacteriaceae identification and HiCarbohydrate kits (parts A, B and C; HiMedia) according to the manufacturer's protocol. Growth at pH 5.0-10.0 (at intervals of one pH unit) was determined on nutrient agar buffered with citric acid/NaOH (pH 5.0-6.0), NaH 2 PO 4 /Na 2 HPO 4 (pH 7.0-8.0) and Tris/HCl (pH 9.0-10.0). The phenotypic characteristics of strain T are listed in the species description and Table 1 .
Pigments were extracted from lyophilized cells obtained from lawns grown on nutrient agar. Methanol (3 ml) was added to the cells, mixed by vortexing and centrifuged (4000 g for 10 min at 4 u C) and the supernatant was transferred to a fresh tube and placed in the dark. The absorption spectrum was measured at 200-800 nm using a Lambda 35 spectrometer (Perkin Elmer) with methanol as a blank. Fatty acid methyl esters were determined using the Sherlock Microbial Identification System (model 6890, database TSBA6; MIDI) as per the manufacturer's protocol for which strain MN12-7 T was grown on TSA at 18 u C for 7 days. Polar lipids were analysed according to Komagata & Suzuki (1987) and menaquinones were extracted according to Collins et al. (1977) and analysed by HPLC (Groth et al., 1997) . The presence of sphingolipids was analysed according to Shivaji et al. (1992) . Genomic DNA was extracted according to Marmur (1961) and the G+C content was determined from the melting point (T m ) curves (Sly et al., 1986) recorded with a Lambda 2 UV-Vis spectrophotometer equipped with Templab version 2.0 (Perkin Elmer). Escherichia coli genomic DNA was used as a standard. The DNA template for 16S rRNA gene sequencing was obtained using a commercial kit (MoBio Laboratories) and sequencing was done using a 3730/ 3730xl DNA analyser (Applied Biosystems).
The assembled 16S rRNA gene sequence (1499 bp) was subjected to similarity searches on the EzTaxon server (Chun et al., 2007) to identify the nearest taxa. The 16S rRNA gene sequences of all members of the family Sphingobacteriaceae were downloaded from GenBank and aligned using SILVA INcremental Aligner version 1.2.9 (SINA; Pruesse et al., 2007) using the SILVA seed as reference alignment. The aligned file in FASTA format was imported into MEGA 5.0 (Tamura et al., 2011) and neighbour-joining and maximum-likelihood trees were constructed based on the Tamura-Nei model (Tamura & Nei, 1993) . Strain MN12-7
T was most closely related to 'Candidatus comitans' (Jacobi et al. 1996) (92 % 16S rRNA gene sequence similarity). In the phylogenetic tree, strain MN12-7
T formed a separate lineage in a cluster containing Relation to oxygen
Growth at/with:
V 2 Tweens 20 and 80 'Candidatus comitans', thereby forming a distinct branch in the family Sphingobacteriaceae (Fig. 1) . 'Candidatus comitans' has not been cultured and was thus not available for comparison (De Vos et al. 2005) .
The UV-Vis spectrum of pigment extracts showed maximum absorbance at 475 nm, which is typical of carotenoids (Asker et al., 2007) , and the absence of a peak shift (bathochromic) after addition of KOH indicated the absence of flexirubin-type pigments (Fautz & Reichenbach, 1980) . Fatty acid methyl ester analysis showed that the dominant fatty acids were unsaturated (58.64 %), with a high abundance of C 15 : 1 v6c, and summed feature 3 (comprising C 16 : 1 v7c and/or C 16 : 1 v6c) ( Table 2 ). The major respiratory quinone in strain MN12-7 T was identified as MK-7. The polar lipid profile contained phosphatidylethanolamine, phosphatidylserine, seven unidentified lipids and six unidentified aminolipids (Fig. 2) . Sphingolipids were present. The DNA G+C content of strain MN12-7 T was 38.0±0.6 mol%. Strain MN12-7
T could be differentiated from its closest phylogenetic neighbours by several phenotypic traits, such as utilization of cellobiose, melibiose and trehalose, hydrolysis of aesculin, major fatty acid composition and G+C content (Tables 1 and 2 ).
In summary, based on molecular analysis (16S rRNA gene sequence similarity and G+C content), phenotypic features and phylogenetic inference, it is proposed to assign strain MN12-7
T to a novel genus within the family Sphingobacteriaceae, for which the name Arcticibacter svalbardensis sp. nov. is proposed.
Description of Arcticibacter gen. nov.
Arcticibacter (Arc.ti.ci.bac9ter. L. adj. arcticus northern, arctic; N.L. masc. n. bacter rod or staff; N.L. masc. n. Arcticibacter an arctic rod).
Cells are Gram-stain-negative, catalase-and oxidase-positive, strictly aerobic rods. The major fatty acids are summed feature 3 (comprising C 16 : 1 v7c and/or C 16 : 1 v6c), iso-C 15 : 0 and C 15 : 1 v6c. The predominant respiratory quinone is MK-7. The polar lipids include phosphatidylethanolamine, phosphatidylserine, seven unidentified lipids, six unidentified aminolipids and a sphingolipid. A member of the family Sphingobacteriaceae. The type species is Arcticibacter svalbardensis.
Description of Arcticibacter svalbardensis sp. nov.
Arcticibacter svalbardensis strain MN12-7 T (sval.bard.en9sis. N.L. masc. adj. svalbardensis of or belonging to Svalbard, from where the type strain was isolated).
The main characteristics are the same as those given for the genus. In addition, cells are non-motile, 3.9 mm long and 1.75 mm wide. Colonies on nutrient agar are circular, 1 mm in diameter, glistening, light salmon pink, semitranslucent, convex and entire. Grows at 4-25 u C (optimum, 18 u C), with 0-2.0 M NaCl (optimum, 0.5-1 M) and at pH 7.0-8.0 (optimum, pH 7.0). Negative for ornithine decarboxylase, lysine decarboxylase, urease, b-galactosidase, arginine dihydrolase and tryptophan ), was isolated from a surface soil sample associated with dried vegetation, collected from Ny-Å lesund, Svalbard, the Arctic. The DNA G+C content of the type strain is 38.0±0.6 mol%.
*Summed features represent two or three fatty acids that cannot be separated by the Microbial Identification System. Summed feature 1 consisted of C 13 : 0 3-OH and/or iso-C 15 : 1 I/H; summed feature 3 consisted of C 16 : 1 v7c and/or iso-C 15 : 0 2-OH; summed feature 4 consisted of iso-C 17 : 1 I and/ or anteiso-C 17 : 1 B; summed feature 5 consisted of C 16 : 0 10-methyl and/or iso-C 17 : 1 v9c; summed feature 6 consisted of C 19 : 1 v11c and/or unknown ECL 18.756; summed feature 9 consisted of iso-C 17 : 1 v9c/C 16 : 0 10-methyl. Fig. 2 . Two-dimensional thin-layer chromatogram of the total lipids of strain MN12-7 T after spraying with molybdatophosphoric acid. AL, Unidentified aminolipid; L, unidentified lipid; PE, phosphatidylethanolamine; PS, phosphatidylserine. Arcticibacter svalbardensis gen. nov., sp. nov.
